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PRELIMINARY COMMENTS 
 
My comments, on behalf of the Federation for a Sustainable Environment, are motivated by the 
objectives1 of the Federation for a Sustainable Environment (FSE). 
 
My response is therefore not actuated by narrow self interest or the Not In My Backyard 
principle (NIMBY).  
 
My response is furthermore actuated by the fact that the balancing mechanisms in legislation do 
not adequately counteract the weight of a mining authorisation to ensure protection of the rights 
of communities and the environment.  Despite the plethora of balancing mechanism contained in 
mining-, environment-, and water-related legislation, it seems these are not effectively 
counteracting the far-reaching negative effects of mining activities on communities and the 
environment.  

Reasoning from a historical perspective, it should be said that if there is not a significant mind 
shift on the part of the gold mining industry regarding the prevention of pollution, management 
of environmental impacts, the externalization of costs onto communities, future generations and 
�������������������������������������������������������������
� �According to the Articles of Incorporation:  

The Company shall be a public benefit, nonprofit, organization with the main object of promoting the ecological 
sustainability of development and the wise use of natural resources in South Africa. 
  
Without derogating from the generality of the foregoing, the Company’s more specific objectives include: 

to protect and promote environmental health and functional ecosystems for future generations  

-to ensure that developments involving the consumptive/destructive use of natural resources specifically benefit 
local residents and parties directly affected by the development  

-to inform all developmental decision making, including in planning and monitoring  activities, that affect local 
people and natural and environmental resources  

-to promote sustainable and just social development as an inseparable consequence of large scale natural resource 
development projects  

-to take action, including legal action, in situations that may have negative social, economic or environmental 
impacts that affect people and the environment. 
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the environment, the acceptance of the polluter pays principle2, including its retrospective 
application, we entertain little hope that the proposed project will have long term societal, 
environmental and economic benefits for South Africa.  I find it commodious to here borrow 
from Wayner Visser (KPMG).  He stated in his Guest Essay entitled “An Environmental 
Perspective – Unmasking the myths of the predatory lion economy” – “…until enough social 
pressure can be exerted and today’s perverse economic incentives corrected, our modern 
economies will continue to function like planet guzzling monsters engaged in an unsustainable 
feeding frenzy.” Cupidity is not sustainable development.  Current practices must change.  The 
term sustainable development implies that some forms of development cannot be sustained or 
continued. 
 
It is most sincerely hoped that the noble mitigation measures and remediation objectives 
proposed in the Draft EIA Report will not begin and end in words.  It is imperative that 
recommendations end in acts.  The smallest actual improvement to the environment and to the 
mining communities’ socio-economic status is better than the most magnificent promises of 
impossibilities. 
 
The removal of 13 poorly placed and managed historic tailings dams is worthy of praise.  
However, if all historic source of pollution are not addressed, the benefits to society and the 
environment will be limited.  To exemplify:   
 

·  For Witwatersrand underground gold mines, previous research has shown that up to 60% 
of sulphate load in mine effluents can be ascribed to acid rock drainage that occurs in 
the underground stopes where water and oxygen has free access and significant contact 
time with freshly exposed ore. 

·  Large heavy vehicle fleets and workshop facilities always pose a pollution potential from 
hydrocarbons at fuel storage depots and at maintenance workshops and vehicle cleaning 
facilities.  I here refer too, to the recent application by the Applicant of an additional 
diesel tank for usage on the South Deep Mine and additional impacts upon the ground- 
and surface water and air quality. 

·  Beneficiation plants very often make use of a wide range of chemicals, some of which are 
extremely toxic to humans and the aquatic environment.  Many risk areas exist with 
regard to the transport, storage, handling, usage and disposal of these materials and all of 
these need to be thoroughly assessed with the view to identifying and optimizing 

�������������������������������������������������������������
2 In terms of the NEMA, the MPRDA and the NWA, a responsible person must take all reasonable measures to 
prevent, control and remediate the effects of pollution. Under the provisions of the NEMA, the MPRDA and the 
NWA, it is only necessary to show that the responsible person at the time failed to take reasonable measures, which 
implies a strict (almost absolute) liability, since such failure to take reasonable measures, or even if pollution 
impacts were caused inadvertently, automatically invokes the liability. 
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pollution prevention opportunities. 
·  Slurry or tailings pipelines from beneficiation plants have the potential to rupture and 

cause serious water pollution problems, especially in the case of cyanide tailings.  Areas 
of particularly high risk are where these pipelines traverse watercourse or wetlands and 
these pipelines should not only be designed, constructed and operated in a manner that 
prevents pollution problems in the event of pipeline ruptures but should be monitored on 
a daily basis.   

·  Dust from mine residue deposits and dust generated during the re-processing of tailings 
dams contain significant levels of sulphide minerals that pose a risk of becoming a 
secondary source of pollution in the areas where they are remined or deposited. 

 
(Reference:  DWAF Best Practice Guideline H2.  Pollution Prevention and Minimisation of 
Impacts.  Best Practice Guidelines for Water Resource Protection in the South African Mining 
Industry.) 
 
 
 

PUBLIC PARTICIPATION PROCESS  
 
It can hardly be disputed that notification of the public participation process pertaining to the 
West Wits Project has been wide and thorough.  Adequate opportunities have been created by the 
appointed Environmental Assessment Practitioner for disadvantaged and indigent communities 
to attend the open days and public meetings.  The Draft Environmental Impact Assessment 
Report is furthermore written in easy to understand language and difficult terms are explained.  
The willingness of the Applicant to make hard copies of the Draft Environmental Impact 
Assessment Report available on request is laudable. 
 
Without any disparagement to the efficient manner in which the public participation notification 
process was conducted, we must say that, in our judgment insufficient attention is paid by the 
Proponents of Mining Projects and the authorizing authorities to the comments and responses of 
Interested and Affected Parties.   To peruse and accurately conceive the contents of the 
voluminous Draft Environmental Impact Report incur significant time and labour on the part of 
Interested and Affected Parties.  The opportunity-, human resource- and financial costs to 
Interested and Affected Parties are extremely high to attend public participation meetings, open 
houses, focus group meetings, and to access and peruse documents containing highly technical 
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information.  It will therefore be unfair and inequitable to pass the comments of Interested and 
Affected Parties over3. 
 
Of relevance are the findings of a recent study that was conducted by the Centre for Applied 
Legal Studies and the Wits Law School4.  It was found that to expect landowners and affected 
communities to draft coherent and well-substantiated comments within a period of 30 days is to 
place them at an immediate disadvantage.    It was recommended that the manner in which 
public consultation and participation takes place – including the weight accorded to inputs 
from landowners and lawful occupiers in the decision-making process – needs to be 
fundamentally reworked. 

Since I was unable to access the Appendices of the aforesaid Report electronically on the Gold 
Fields’ website, I am unable to ascertain whether my comments, on behalf of the Federation for a 
Sustainable Environment, pertaining to the Scoping Report were accurately recorded.  It has 
been noted in the past that comments from Interested and Affected Parties were recapitulated by 
the Environmental Assessment Practitioner without taking the context into consideration, and 
important comments were frequently omitted while platitudes and trivialities were included.  
Authorizing authorities do not attend public participation meetings.  They rely on the summary 
of the Environmental Assessment Practitioner of the comments of Interested and Affected 
Parties.  It is essential that the comments of Interested and Affected Parties are accurately and 
fully recorded.���
�

�������������������������������������������������������������
3 It was submitted during the recent hearings of the Human Rights Commission by leading South African NGOs that 
implementation of EIAs remains problematic in the view of civil society.  First, as with permits, the assessment of 
impacts is project-specific and takes no account of cumulative impacts.  Second, the process is driven by consultants 
who are appointed and paid by the developer.  The authorizing officials do not attend the public meetings and 
therefore rely on the consultants’ interpretations.  Third, EIAs are inherently biased towards the developer because 
they involve highly technical issues specific to the proposed project.  Local communities therefore always start at a 
disadvantage.  Fourth, this is compounded by the sheer volume of EIAs in certain areas.  Whereas developers need 
only know their own business, communities have to become expert in everybody’s business if they wish to 
participate effectively.  In fact, very few local communities have any real capacity and those that do are soon 
overwhelmed. No provision has been made to resource them.  Fifth, the capacity of the responsible authorities is 
similarly overwhelmed.  The majority of EIAs therefore escape serious scrutiny.  Finally, compliance with 
requirements that result from the EIA is not reviewed by the authorities or any other independent party.  Monitoring 
is therefore left to the voluntary initiative of the community who may appeal to the provincial authority or, failing a 
response resort to a potentially expensive court process. 

� �“Coal Mining & Communities – An Environmental Rights Perspective” (Centre for Applied Legal Studies in 
collaboration with the School of Law @ The University of the Witwatersrand.  Tracy L. Humby et al. 2010)�
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Furthermore, because there is no civil society representation on the RMDECs, the written 
objection is the only vehicle by which the concerns of the landowner, lawful occupiers and 
I&APs can be articulated and placed before the committee. 
 
PRINCIPLES OF SUSTAINABILITY5 
 
We respectfully request the authorizing authorities in their decision-making to give careful 
consideration to the principles of sustainability, which are detailed hereunder. 
 
Section 24 (b) of the Constitution of the Republic of South Africa states that everyone has the 
right “to have the environment protected, for the benefit of present and future generations, 
through reasonable legislative and other measures that: 

(iii) secure ecologically sustainable development and use of natural resources while 
promoting justifiable economic and social development.” 

 
In two recent decisions6 the Constitutional Court provided guidance on the meaning of 
‘ecologically sustainable development’, thereby informing on the nature of the state’s obligations 
in terms of the right. 
 
Firstly, the court stated that sustainable development requires recognition of the inexorable 
links between socio-economic development and the environment:   Development cannot subsist 
on a deteriorating environmental base – unlimited development is detrimental to the environment 
and the destruction of the environment is detrimental to development.  All decision and law-
making processes therefore need to integrate economics and ecology – not just to protect the 
environment, but to protect and promote future development as well. 

 
Secondly, sustainable development requires the provision for all of an adequate livelihood 
base and equitable access to adequate resources, including future generations. The court stated:  
 
‘The importance of the protection of the environment cannot be gainsaid. Its protection is vital to 
the enjoyment of the other rights contained in the Bill of Rights; indeed it is vital to life itself. It 

�������������������������������������������������������������
� �Reference:��“Coal Mining & Communities – An Environmental Rights Perspective” (Centre for Applied Legal 
Studies in collaboration with the School of Law @ The University of the Witwatersrand.  Tracy L. Humby et al. 
2010)�

6 In Fuel Retailers Association of Southern Africa v Director-General:  Environmental Management, Department of 
Agriculture, Conservation and Environment, Mpumalanga Province & Others 2007 (6) SA 4 (CC) (Fuel Retailers 
case) and MEC:  Department of Agriculture, Conservation and Environment & Other v HTF Developers (Pty) Ltd 
[2007]. 
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must therefore be protected for the benefit of the present and future generations. The present 
generation holds the earth in trust for the next generation. This trusteeship position carries with 
it the responsibility to look after the environment’7 
 
Thirdly, the court affirmed the precautionary approach to environmental management8 and 
held this to be especially important when considering the cumulative impacts of a development 
on the environment and socio-economic conditions.9  

The right to environment intersects with a number of other substantive and procedural 
constitutional human rights. Thus, depending on the context, protection of the right to 
environment would  tend to lead to protection of the right of access to sufficient food and water10 
as well as the right of access to housing,11 and vice versa. The right of the child to basic nutrition, 
shelter, basic health care services and social services also intersects positively with the 
environmental right.12 The procedural rights of access to information,13 just administrative 
action14 and access to the courts15 support protection of the right to environment by facilitating 
greater public participation in environmental governance and decision-making. The rights of 
access to information and just administrative action are particularly pertinent in regard to the 
process of granting prospecting and mining rights. 

�������������������������������������������������������������
7 Fuel Retailers para 102; HTF Developers para 28.  

8 The precautionary principle, as articulated in the National Environmental Management Act 107 of 1998, holds that 
a risk-averse and cautious approach should be applied, which takes into account the limits of current knowledge 
about the consequences of decisions and actions. 

9 Fuel Retailers paras 98 – 9. 

10 Section 27(1)(b) Constitution. 

11 Section 26(1) Constitution. Interestingly, unlike ss 26(1) or 27(1)(b) the right to environment is not qualified by 
the statement that the state achieve ‘the progressive realization’ of the right ‘within its available resources’. 

12 Section 28(1)(c) Constitution.  

13 Section 32(1) Constitution. The right of access to information is fleshed out in the Promotion of Access to 
Information Act 2 of 2000 (PAIA). �

14 Section 33(1) Constitution which guarantees the right to administrative action that is lawful, reasonable, and 
procedurally affair and section 33(2) which states that everyone whose rights have been adversely affected 
administrative action has the right to be given written reasons. This right is elaborated in the Promotion of 
Administrative Justice Act 3 of 2000 (PAJA).  

15 Section 34 Constitution.��



	�

�

In 2005, the Department of Minerals and Energy initiated a Sustainable Development through 
Mining (SDM) programme. The vision underlying this programme is to ensure that by 2015 the 
South African minerals sector is contributing optimally to sustainable development. The key 
strategic objectives of the SDM programme were recently formulated for discussion.16 They 
include the objectives:  

·  That value extraction from South Africa’s minerals sector benefits vulnerable groups; 

·  that the minerals sector moves toward sustainable end states,  

·  internalizes negative costs and associated consequences  

·  fully aligns the cumulative and life-cycle aspects of the sector with sustainable 
development principles; and  

·  that fundamental human rights are upheld.  

There are many other policy and legislative instruments that are applicable to balancing mining 
against other present and future uses of resources with a view to ensuring sustainability. These 
include policy and legislation pertaining to agriculture,17conservation and biodiversity;18 waste 
management;19 food security;20 land reform;21 land use planning;22 the protection of heritage 

�������������������������������������������������������������
16 Department of Minerals and Energy A Strategic Framework for Implementing Sustainable Development in the 
South African Minerals Sector: Towards Developing Sustainable Development Policy & Meeting Reporting 
Commitments Discussion Document [2nd draft] (August 2009).  

17 For instance, the Conservation of Agricultural Resources Act 43 of 1983; the White Paper on Agriculture, 1995; 
the Administration Manual for State Agricultural Land, 2001; the Draft Sustainable Utilization of Agricultural 
Resources Bill, 2003; and the Policy on Agriculture in Sustainable Development (Discussion Document, 8th draft). 

18 Including the Biodiversity Act 10 of 2004; the Protected Areas Act 57 of 2003.. 

19 Including the Waste Act 59 of 2008 and the National Waste Management Strategy.  

20 Particularly, the Integrated Food Security Strategy for South Africa, 2002.  

21 For instance, the Restitution of Land Rights Act 22 of 1994 and the policy on Land Redistribution for Agricultural 
Development, 2001.  

22 Including the White Paper on Spatial Planning and Land Use Management; the Local Government Municipal 
Systems Act 32 of 2000; the Land Use Management Bill and relevant Integrated Development Plans.  
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resources;23  and tourism,24 amongst others.  Assiduous consideration and equitable weighting 
must be given to the aforesaid resource uses. 
 
INTERNATIONAL COUNCIL OF MINING AND METALS (ICMM) 
 
Gold Fields is a member of the ICMM. 
 
ICMM members are committed to the responsible production of the minerals and metals and 
society’s needs. 

ICMM members have committed to the ICMM Sustainable Development Framework. 

The Sustainable Development Framework comprises three elements – a set of 10 Principles 
(including a set of supporting position statements), public reporting and independent assurance – 
each approved by the ICMM’s CEO-led Council.  

We hereby express the hope that Gold Fields will go beyond legal compliance and fulfill its 
obligations in terms of the ICMM Principles.  For ease of reference, I subjoin the ICCM 
Principles hereunder.  The emphasis is my own. 

Principle 1 

Implement and maintain ethical business practices and sound systems of corporate 
governance. 

·  Develop and implement company statements of ethical business principles, and practices 
that management is committed to enforcing.  

·  Implement policies and practices that seek to prevent bribery and corruption.  
·  Comply with or exceed the requirements of host-country laws and regulations.  
·  Work with governments, industry and other stakeholders to achieve appropriate and 

effective public policy, laws, regulations and procedures that facilitate the mining, 
minerals and metals sector’s contribution to sustainable development within national 
sustainable development strategies. 

Principle 2 

Integrate sustainable development considerations within the corporate decision-making 

�������������������������������������������������������������
23 Particularly the National Heritage Resources Act 25 of 1999.  

24 Including the policy on the Development and Promotion of Tourism, 1996.���
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process. 

·  Integrate sustainable development principles into company policies and practices.  
·  Plan, design, operate and close operations in a manner that enhances sustainable 

development.  
·  Implement good practice and innovate to improve social, environmental and economic 

performance while enhancing shareholder value.  
·  Encourage customers, business partners and suppliers of goods and services to adopt 

principles and practices that are comparable to our own.  
·  Provide sustainable development training to ensure adequate competency at all levels 

among our own employees and those of contractors.  
·  Support public policies and practices that foster open and competitive markets. 

Principle 3 

Uphold fundamental human rights and respect cultures, customs and values in dealings 
with employees and others who are affected by our activities. 

·  Ensure fair remuneration and work conditions for all employees and do not use forced, 
compulsory or child labour.  

·  Provide for the constructive engagement of employees on matters of mutual concern.  
·  Implement policies and practices designed to eliminate harassment and unfair 

discrimination in all aspects of our activities.  
·  Ensure that all relevant staff, including security personnel, are provided with appropriate 

cultural and human rights training and guidance.  
·  Minimise involuntary resettlement, and compensate fairly for adverse effects on the 

community where they cannot be avoided.  
·  Respect the culture and heritage of local communities, including indigenous peoples. 

Principle 4 

Implement risk management strategies based on valid data and sound science. 

·  Consult with interested and affected parties in the identification, assessment and 
management of all significant social, health, safety, environmental and economic impacts 
associated with our activities.  

·  Ensure regular review and updating of risk management systems.  
·  Inform potentially affected parties of significant risks from mining, minerals and metals 

operations and of the measures that will be taken to manage the potential risks 
effectively.  
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·  Develop, maintain and test effective emergency response procedures in collaboration 
with potentially affected parties. 

Principle 5 

Seek continual improvement of health and safety performance 

·  Implement a management system focused on continual improvement of all aspects of 
operations that could have a significant impact on the health and safety of their own 
employees, those of contractors and the communities where we operate.  

·  Take all practical and reasonable measures to eliminate workplace fatalities, injuries and 
diseases among our own employees and those of contractors.  

·  Provide all employees with health and safety training, and require employees of 
contractors to have undergone such training.  

·  Implement regular health surveillance and risk-based monitoring of employees.  
·  Rehabilitate and reintegrate employees into operations following illness or injury, where 

feasible. 

Principle 6 

Seek continual improvement of environmental performance 

·  Assess the positive and negative, the direct and indirect, and the cumulative 
environmental impacts of new projects – from exploration through closure.  

·  Implement an environmental management system focused on continual improvement to 
review, prevent, mitigate or ameliorate adverse environmental impacts.  

·  Rehabilitate land disturbed or occupied by operations in accordance with appropriate 
post-mining land uses.  

·  Provide for safe storage and disposal of residual wastes and process residues.  
·  Design and plan all operations so that adequate resources are available to meet the 

closure requirements of all operations. 

Principle 7 

Contribute to conservation of biodiversity and integrated approaches to land use planning 

·  Respect legally designated protected areas.  
·  Disseminate scientific data on and promote practices and experiences in biodiversity 

assessment and management.  
·  Support the development and implementation of scientifically sound, inclusive and 
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transparent procedures for integrated approaches to land use planning, biodiversity, 
conservation and mining 

Principle 8 

Facilitate and encourage responsible product design, use, re-use, recycling and disposal of 
products 

·  Advance understanding of the properties of metals and minerals and their lifecycle effects 
on human health and the environment.  

·  Conduct or support research and innovation that promotes the use of products and 
technologies that are safe and efficient in their use of energy, natural resources and other 
materials.  

·  Develop and promote the concept of integrated materials management throughout the 
metals and minerals value chain.  

·  Provide regulators and other stakeholders with scientifically sound data and analysis 
regarding our products and operations as a basis for regulatory decisions.  

·  Support the development of scientifically sound policies, regulations, product standards 
and material choice decisions that encourage the safe use of mineral and metal products. 

Principle 9 

Contribute to the social, economic and institutional development of the communities in 
which t operate 

·  Engage at the earliest practical stage with likely affected parties to discuss and respond to 
issues and conflicts concerning the management of social impacts.  

·  Ensure that appropriate systems are in place for ongoing interaction with affected parties, 
making sure that minorities and other marginalised groups have equitable and culturally 
appropriate means of engagement.  

·  Contribute to community development from project development through closure in 
collaboration with host communities and their representatives.  

·  Encourage partnerships with governments and non-governmental organisations to ensure 
that programmes (such as community health, education, local business development) are 
well designed and effectively delivered.  

·  Enhance social and economic development by seeking opportunities to address poverty. 

Principle 10 

Implement effective and transparent engagement, communication and independently 
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verified reporting arrangements with our stakeholders 

·  Report on our economic, social and environmental performance and contribution to 
sustainable development.  

·  Provide information that is timely, accurate and relevant.  
·  Engage with and respond to stakeholders through open consultation processes. 

 
WATER USE LICENCE APPLICATIONS 
 
It is postulated in the draft EIA report that the potential contamination can be contained within 
the footprint of the proposed CTSF and the water released from the footprint area will be within 
the limits set by the water use licence. 
 
We express grave concern regarding the current status of the Applicant’s Water Use Licences for 
its South Deep and Driefontein Mines in view of the following written reply of the honourable 
Minister of Water and Environmental Affairs. 
 
NATIONAL ASSEMBLY  
   
FOR WRITTEN REPLY  
   
QUESTION NO 1528  
   
DATE OF PUBLICATION IN INTERNAL QUESTION PAPER:  09 OCTOBER 2009  
(INTERNAL QUESTION PAPER NO 20)  
   
1528. Mr G R Morgan (DA) to ask the Minister of Water and Environmental Affairs:  
(1) With reference to her reply to written Question 60 on 28 September 2009, what are the 
(a) names and (b) locations of all mines operating without water licences;  
 
REPLY:  
NAME OF THE MINE  
GoldFields Gold Mine (South Deep) 
GoldFields Gold Mine (Driefontein) 
 
 
It should furthermore not be passed over that in terms of a water use licence application, account 
must be taken of existing lawful water uses and the likely effect of the water use to be authorized 
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on the water resource and on the other water users. (Reference: Section 27 of the National Water 
Act, No 36 of 1998.) 
 
In view of the aforesaid, it logically follows that consultation and engagement with downstream 
water users will be essential.  We shall appreciate it if the Applicant can give confirmation that 
this consultative process has been conducted. 
 
 
PIPELINES 
 
We are informed that the reprocessing of tailings requires a pipeline network to be constructed, 
conveying the tailings from the thirteen existing and historical tailings storage facilities to the 
proposed processing plants and from there then to the new proposed CTSF.  
 
Historically, tailings pipelines were poorly managed and spills occurred over many years.  The 
spills were not remediated, notwithstanding the legally binding management measures proposed 
in the approved Environmental Management Programme Report (EMPR) of the Gold Fields’ 
West Driefontein Mine.  It resulted in damages to affected landowners, soil contamination, 
adverse impacts upon the agricultural potential of the land, and water- and air pollution.   
 
Please see subjoined photograph.  The property was in the possession of the descendants of 
Andries Brink at the time.  Gold Fields owns the mineral and mining rights of West Driefontein 
and was responsible for the spillages.   
 
It should not be omitted that the Gauteng Department of Agriculture, Conservation and 
Environment found, after an inspection in loco of West Driefontein, in 2004 that: 
 

·  “areas where tailings pipelines have a high incidence of failure should be bunded to 
ensure containment and subsequent minimization of impacts on the affected area.  
Furthermore, tailings spills should be cleared as soon as possible and not at closure as 
indicated in the draft legal response to Mrs. Liefferink’s allegations (dated 7 July 2004).  
PLEASE NOTE, THIS DEPARTMENT DID NOT AGREE TO THE COURSE OF 
ACTION AS STIPULATED IN SECTION 1.2.2 OF THE ABOVE DOCUMENT; 

·  A bi-annual Audit Report must be submitted to this Department in order to monitor 
environmental performance and ensure that corrective measures are put in place to 
mitigate any environmental damage that may occur. (Dr. St. Cornelius, Head of 
Department, GDACE. 05/08/2004) 
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It is imperative that the Applicant manages its proposed tailings pipelines, if the West Wits 
project is authorized, in a more responsible manner than it has done historically. 
 
WATER TREATMENT PROPOSAL 
 
The proposal included in the West Wits project to treat the fissure water to potable water 
standard by removing salts and metals from the water is worthy of praise.   
 
However, it must be recognized that there are a number of key challenges that pose a threat to 
effective integrated mine water management and water treatment.  I here allude to the DWAF’s 
Best Practice Guideline – H1: Integrated Mine Water Management – December 2008. 
 
I quote: 
 
Short term profit focus 
The reality of the modern world where competition occurs on the global market and no listed 
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company is immune to the fickleness of investors who are able to manipulate company fortunes 
instantaneously through on line trading, is that the pressure for short term financial performance 
is immense and cannot be ignored.  This system is in place in many South African mining 
companies where Mine Managers are measured and rewarded on the basis of short term quarterly 
performance results.  Until all companies subscribe to, abide by and are measured against the 
same global sustainability criteria, there will be a motivation to rather consider the cheaper short 
term water management option in spite of knowledge that there is a better and more cost 
effective option when considered from a life cycle perspective.  The temptation to pursue the 
wrong short term option becomes significantly higher when the company does not have sound 
corporate sustainability principles and when it operates within a regulatory environment where 
the ability of the regulator to properly enforce the law is compromised by lack of resources, lack 
of skill, lack of competence, corruption of officials, etc., allowing the mine to believe that there 
is a reasonable chance that it will not ever be forced to address the real long term risks and incur 
the additional costs. 
 
Paying lip service to sustainability and environmental management 
While most, if not all South African companies have an integrated safety, health and 
environmental policy and system in place, the unfortunate reality is that in many cases only lip 
service is pad to the environmental and water management aspects.  Whereas significant human 
and financial resources are allocated to health and safety and severe penalties are imposed on 
personnel or contractors who infringe health and safety procedures, the same does not always 
apply to environmental and water management policies.  Attending a mine induction course is all 
that is required to demonstrate that environmental and water management issues do not receive 
the required priority to ensure that integrated mine water management can be effectively 
implemented.  As long as water management remains the sole responsibility of a few dedicated 
water management personnel and not the personal responsibility of all company employees and 
contractors, water management will remain reactive and will not become proactive as is required 
for good integrated mine water management. 
 
Use of technical personnel who are not suitably qualified 
Whether as employees or contractors/consultants, the use of technical personnel who are not 
suitably qualified poses a significant threat to integrated mine water management.  This risk 
applies to the mining proponent who may then make poor decisions based on incorrect 
information or an inability to understand the alternatives and consequences of each.  However, 
this risk to effective integrated mine water management is also there if the regulator (DWA) 
employs persons who are not suitably qualified and who are therefore unable to properly 
evaluate IWMPs submitted by mines and are unable to properly and effectively engage with the 
mine personnel during site visits. 
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Lack of transparency and honest objective review 
 
It is a reality that there are many mines that base their environmental and water management 
systems and plans on minimum compliance and not on an independent risk assessment.  
Furthermore, there are unfortunately situations where risks and impacts not explicitly covered by 
minimum compliance requirements are then ignored and not communicated to external 
stakeholders in the hope that they will simply disappear – resulting in a lack of transparency. 
 
Additionally, IWMPs are seldom subjected to objective independent review and while this may 
have less consequence for DWA when this problem applies to mines that still have a long 
operational life, there is a significant risk that water conservation and pollution prevention 
options are then not being optimally considered, leading to potential longer term impacts.  As the 
mine gets closer to mine closure, the risk to DWA of an inadequate IWMP increases rapidly and 
the need for independent review by suitably qualified persons becomes more critical. 
 
 
 
 
 
I now refer to Findings 13 and 14 in the Executive Summary of the Draft EIA Report whereby it 
is stated: “The long-term impacts of water abstraction on the water balances in the regional 
dolomitic catchments need to be assessed to fully understand the potential risks of long term 
dewatering of these aquifers” and “boreholes associated with the farms might provide a lower 
yield, it might provide a higher yield, depending on the preferential flow of the groundwater” 
respectively. 
 
It can be inferred that there remain gaps in the EIA regarding the long-term impacts and risks of 
water abstraction on the water balances in the regional dolomitic catchments.  These gaps need to 
be addressed before a project of this magnitude can proceed.  I here refer you to the Wildlife and 
Environmental Society of South Africa v Minister of Finance and Development Planning 
(Western Cape); Minister of Environmental and Cultural Affairs (Western Cape): Municipality 
of Stellenbosch and Paradyskloof Golf Estate (Pty) Ltd. (Cape Provincial Division case 
2620/2000). 
 
The Court made it clear that a piecemeal approach to EIAs cannot be permitted.  It is not lawful 
to grant an environmental authorization subject to further environmental impact assessment 
being carried out on important components of the development, after the authorisation has been 
granted.  This seems to be self-evident; it is entirely possible that the (deferred) EIA may reveal 
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an unacceptable environmental impact which, but for the decision, would have prevented the 
development from proceeding. 
 
PEER REVIEW 
 
I have been credibly informed that Mr. William Pulles and Ms. Isabel Weiersbye were appointed 
by the Applicant to conduct a peer review or to act as referees in the environmental impact 
assessment of the proposed project.  We have no doubt that Mr. Pulles and Ms. Weiersbye are 
persons of impeccable academic credentials. 
 
A new ground we therefore have, certainly, for verification of the impacts, but whether the 
verification is independent may be doubted.  The will of the consultants (agent) and the will of 
the Applicant (principal) are one. Consultants, appointed and paid by the Applicant, lie under the 
necessity of sanctifying the project of their principal.  We thus have an imperative ground for 
requiring of the Applicant, in consultation with the potentially affected landowners and 
interested parties, to appoint an independent peer reviewer or reviewers. 
 
The following extract from the Department of Water Affairs and Forestry’s Best Practice 
Guideline – G4: Impact Prediction – December 2008 has relevance: 
 
“Impact predictions are technically highly complex and require the efforts of integrated teams of 
specialists.  Successful review of an impact prediction exercise requires the expertise of persons 
who have gained similar expertise to the team undertaking the assessment.  As these specialist 
skills are in very short supply, it is considered highly unlikely that the regulatory authorities will 
have the in-house expertise to properly review the impact prediction reports that are submitted 
for approval.  In recognition of this reality, this Best Practice Guideline recommends an external 
independent review process using specialists that do have the appropriate expertise.” 
 
It is essential that such a review process not only provide surety to the mine and the DWA on the 
confidence that can be placed in the impact prediction and the consequential decision, but also 
provide surety to potentially affected water- and landowners and users. 
 
The question is hereby raised whether the Applicant has followed the instructions of the Best 
Practice Guideline in its appointment of peer reviewers.  The Best Practice Guidelines stipulate: 
 

1. The mining proponent should issue a notification of intent to undertake an impact 
prediction process to DWAF. 

2. The mining proponent and DWAF should jointly agree on how the reviewer should be 
appointed.  It is recommended that at least 3 potential independent reviewers should be 
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jointly indentified who can be approached to submit a proposal and that agreement 
should also be reached on what the scope of their appointment would be.l 

3. The reviewer will be required to declare his impartiality and lack of interest in the 
outcome of the assessment, in writing. 

4. The reviewer should be appointed at the beginning of the prediction  assessment and 
should, as a minimum, provide review and input into the following stages of the project:  
development of conceptual model, design of sampling and analytical programme, review 
of sampling data, agreement on mathematical models/computer code to be used, review 
and agreement on all key assumptions used in the modeling, review and agreement on 
scope of alternatives to be considered in the assessment, review and agreement on all 
project conclusions and recommendations; an assessment of the uncertainty and error in 
the impact prediction, review and agreement on post-modelling monitoring, model 
calibration and validation programme. 

5. The review will present his/her review findings to joint meetings attended by the mining 
proponent, the mining proponents appointed specialists and the regulators.  All review 
comments and documents will be on record and in the public domain. 

6. The reviewer will be allowed to undertake his/her review work without pressure or 
interference from any of the parties involved in or with an interest in the assessment and 
must have the specific involvement in designated tasks (see Best Practice Guideline G4 
Impact Prediction.  Figure 4.1) 

7. The reviewer must provide a written input to the final impact prediction report. 
 
 
LAND USE  
 
The recent judgment by the learned judge J. Le Grange in the case in the High Court of South 
Africa [Western Cape High Court, Cape Town] (Case No: 13703/09) in the matter between: 
Swartland Municipality and the Minister Of Minerals And Energy  and The Minister Of 
Environmental Affairs And Development Planning established a legal precedent regarding the 
application for land use change. 
 
This matter relates to the validity or enforceability of provincial legislation which regulates the 
manner in which local authorities deal with (re)zoning issues. It was held that provincial 
legislation, is valid or enforceable and that the Mineral and Petroleum Resources Development 
Act (28 of 2002) does not supplant the application for land use change from agricultural land use 
to industrial (mining) land use. 

Since the proposed CTSF is to be established upon land that was previously zoned for 
agricultural use, the aforesaid decision will be applicable. 



���

�

 
COST/BENEFIT ANALYSIS 
 
It will hardly be denied that the economic benefit to shareholders of the re-mining of the tailings 
dams and the subsequent benefit to the country is a good justification for the project, but 
sustainable development involves the triple bottom line, namely societal, economic and 
environmental performance.  
 
Since it is agreed that the re-mining of the tailings dams and the establishment of a centralized 
tailings storage facility will result in the loss of an agricultural resource25 and in an insubstantial 
increase in the number of jobs, it is imperative that a cost/benefit analysis must be conducted. 
(Reference:  Finding 19 and 21 of the Draft EIA Report.)  It is respectfully advised that the costs 
should include the delayed costs, that is, the long term costs to society and the environment, after 
mine closure. 
 
I find it relevant to here refer to the academic paper, entitled “Water, mining, and waste:  an 
historical and economic perspective on conflict management in South Africa.”  (Reference:  The 
Economics of Peace and Security Journal, ISSN 1749-852X.  www.epsjournal.org.uk – Vol. 2, 
No. 2 2007) Rebecca A. Adler et al.) 
 
It was found that: 
 
 
 
“According to elementary microeconomic theory, a firm maximizes profit by producing output so 
long as its marginal private benefit exceeds its marginal private cost.  When a mine can deflect 
certain short- and long-run production costs – e.g. adverse socio-economic and environmental 
effects – onto third parties, the mine’s private costs are held artificially low and overmuch 
production results.  Called negative externalities, these deflected costs are imposed on 
stakeholders other than the firm itself; they are not internalized by the firm as it makes 
production decisions.  Achieving efficiency in an economic sense would require that marginal 
social, rather than private, costs per unit of extraction be equated with marginal social benefits.  
But in the absence of government intervention to compel internalization of negative externalities, 
the socially optimal output level is not obtained.  Instead, the social cost is absorbed by the 
surrounding communities and other stakeholders. 
 

�������������������������������������������������������������
�� �The establishment of the CTSF will lead to the loss of 353 Ha of arable land. This will imply the loss of 1000 - 
1400 tons of maize production per annum, if this was actively farmed. It will also mean the loss of 693 Ha of 
grazing area, which translates to 12 – 16 ton of meat per annum, if this area was actively farmed. 
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Negative externalities associated with mining are of the delayed, and accumulate for decades 
after mineral extraction.  For this reason, the social costs associated with mining are difficult to 
predict and to regulate.  Meanwhile in the short term, these delayed – and hence less “visible” – 
costs make the total social cost appear deceptively low.” 
 
 
Please see the theoretical representation of the externalization of sosts by the gold mining 
industry in South Africa, hereunder.  (Figure 1) 
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Figure 1 
 
 
Cognisance has been taken of the proposed water treatment plants and the proposed benefits to 
communities and the environment.  However, it should not be passed over that 66 000 or more 
hectares of land on the West Wits are currently controlled by the Applicant, directly or 
indirectly, through its partnership with the Far West Rand Dolomitic Water Association 
(FWRDWA).  The land the Applicant owns over the West Wits ore body includes wetlands. 
 
In order for the project to have long term benefits, it is imperative that the following 
responsibilities and liabilities pertaining to the aforesaid land belonging to the Applicant, be 
addressed in terms of the final impact assessment report: 
 

·  Remaining historic liabilities of the FWRDWA 
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·  Rewatering of dolomitic compartments and resultant seismological and rewatering 
impacts 

·  Adequate floodwater and surface drainage control measures to prevent sinkhole 
formation 

·  Acid mine drainage 
·  Tailings spillages outside mining property 
·  Sinkhole formation and subsidences 
·  Contamination of the Wonderfonteinspruit Catchment and wetlands 
·  Alternative water supply to affected parties 
·  Impacts upon the agricultural potential of the land and agricultural land use 
·  The detrimental effect on the socio-economic environment when mining in the 

Carletonville and Westonaria region ceases and the mitigation of the effects of mine 
closure over the long term. 

 
BEST PRACTICABLE ENVIRONMENTAL OPTION 
 
The environmental management principles set out in section 2 of the National Environmental 
Management Act (107 of 1998) (NEMA) are well know and include the consideration of 
alternatives to select the Best Practicable Environmental Option (BPEO). 
 
Since the Mineral and Petroleum Resources Development Act (28 of 2002) (MPRDA) commits 
to the NEMA this implies that the BPEO approach must be followed.  NEMA defines “best 
practicable environmental option” to mean the option that provides the most benefit or causes 
the least damage to the environment as a whole, at a cost acceptable to society, in the long term 
as well as in the short term.  In this context, the British Royal Commission on Environmental 
Pollution (Hawkins, 1996:12) stated that “BPEO is the outcome of a systematic consultative and 
decision- making process that emphasizes the protection of the environment across land, air and 
water and that establishes, for a given set of objectives, the option that provides the most benefit 
or least damage to the environment as a whole at acceptable cost in the short as well as long 
term.” 
 
BPEO is determined in the context of societal and economic expectations. 
 
IMPACT DESCRIPTION 
 
The following findings with reference to the impact description of the AngloGold West Wits 
Operations have relevance to the proposed project of the Applicant.  It is recommended that 
assiduous attention be given to these findings in the final impact assessment of the proposed 
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project.  The emphasis is mine.  (Reference:  AngloGold Ashanti West Wits Operations:  Draft 
EIA/EMP) 
 
 

• Surveys of approximately 12 000 hectares of TSFs (slimes dams) and impacted soils 
were undertaken between 1996 and 1998. 
 

• A two year survey of 12 000 hectares of soils surrounding 56 mine residue deposits on 
the Witwatersrand basin found that contamination of soil was severe, could extend for 
hundreds of metres from the mine residue deposits, and had resulted in significant 
increases in soil acidity, salinity and heavy metal availability to plants and 
impairment of nutrient cycling.   Overall, Witkowski and Weiersbye estimated that 6 
000 km2 of soils are significantly impacted by gold mining in this region. 
 

• Veld samples (50 – 100m) beyond the toe paddock wall of slimes dams, of apparently 
uncontaminated veld soil, that were sampled by Witkowski and Weiersbye showed that 
the soil is affected by the presence of slimes. 
 

• Acidification and contamination of topsoil around mine residue deposits has resulted in 
significant increases in soil salinity and heavy metal availability to plants, and 
impairment of nutrient cycling . 
 

• In places where there is a shallow water table there is heavy metal contamination of the 
upper 20 cm of the soil profile.  This is because of capillary rise and evaporation of the 
ground water, which produces a gypsum crust much enriched in metal sulphates.   

 
• Soil exposed after reclamation of mine residue deposits has elevated concentrations of 

heavy metals in the topsoil, notably, Co, Ni and Zn.  Although most of these metals 
were not currently mobile forms it was predicted that they would be leached into the 
ground water in the long run).  
 

• Some species of phraetophytes (i.e. plants that acquire most of their water from 
groundwater) growing over a shallow contaminated aquifer system abstract large 
amounts of inorganics from the plume.  In the case of some tree species, naturally 
occurring radioactive materials (NORMs), rare earth elements and class B transition 
(‘heavy’) metals are accumulated and the deposition of litter results in significant topsoil 
enrichment.   
 

• From a pollution perspective oxidation of residual pyrite in the soils are of concern for 
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the whole area.  The residual products sulphuric acid (low pH) and sulphur (high salt 
load) creates a contamination impact towards the surrounding environment. 

 
• Tailings are a hostile environment for plant growth. This is exacerbated by the use of 

ecologically unsound rehabilitation measures (i.e. high input methods to temporarily 
modify the substrate to fit a preconceived suite of species, e.g. pasture grasses, rather than 
the use of tolerant plants and more restrained amelioration.) 

 
• Sources of sulphide minerals that generate ARD at Vaal River include: the natural Black 

Reef outcrop, tailings storage facilities (TSFs), ore stockpiles, low-grade ore in waste 
rock dumps, spilled mine residue material, stope faces and on-reef pillars left 
underground (e.g. for regional support or clamping along faults or dykes). The most 
significant impact of ARD on soils and water-bodies is considered to be salinity as a 
result of excessive amounts of sulphates and chlorides. Aquatic ecosystems, soil 
micro-organisms and micro-fauna are generally highly sensitive to increases in 
salinity and acidity or alkalinity.  

 
• Even though a large number of the world’s rivers are contaminated by heavy metals 

released from present day and historic mining operations, relatively little is known 
about the effects on communities that live beside and rely on these rivers for food 
and livelihood. One of the complications is that the toxicity of many metals is a 
function of such conditions as redox, pH and water hardness.  

 
• On the Witwatersrand basin region, (evapotranspiration exceeds precipitation by >2 

times, hence there is insufficient rainfall to flush out mineral salts, which consequently 
accumulate in the upper 20 cm of the soil profile through capillary rise and evaporation. 
On mineral deposit residues, soils overlying shallow contaminated seepage, and 
sediments of impacted wetlands and mine evaporation pans this results in mineral 
efflorescence of gypsum and other sulphates and chlorides that contain a number of 
metals and NORM .  During the rainy season the more soluble salts in this crust 
dissolve and release low pH and metal-rich solutions into the soil profile. 

 
• Solubility, adsorption and desorption (all affected by pH – Eh), exchangeability and salt 

level in the soil arefactors that affect the concentration of ions in the soil solution (Barber, 
1995). Whereas many metals and metalloids are biologically essential elements (e.g. Na, 
P, Mg, Ca, Fe, Co, Cu, Mn, Se and Zn) some, such as Al, Pb, Cd, Hg, As, Cr, Bi and U, 
are non-essential. Both essential and non-essential metals can be toxic at elevated 
concentrations .  Tutu et al (2005) showed that the uranium mobilized from exposed 
mineral deposit residues footprints is either in bio-available forms or where it is in 
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secondary mineral phases it is potentially available. Winde et al. (2004), found salt 
crusts containing very high concentrations (>1 000 mg/kg) uranium. 

 
• In response to metals, plants are generally divided into excluder, indicator and 

accumulator species, with different families and genera often characterised by particular 
uptake patterns. In addition, the concentration of metals in plants is generally in the 
order of roots > leaves > seeds and fruit > bark > wood.  Plants that exclude high 
concentrations of metals and NORM from their above-ground parts are preferred for the 
rehabilitation of TSFs and waste, where the aim is to prevent the dissemination of 
pollutants to the environment. In accordance with the excluder/indicator/accumulator 
model for plant metal uptake, species-dependent accumulation of metals and NORM in 
plants from MRD-polluted substrata has been demonstrated.  

 
• Plant `accumulators’ can tolerate the uptake of metals to higher concentrations than 

present in the soil solution, and present a potential health risk because an elevated 
concentration in soil may be transmitted, through plant uptake, into the food chain.  
Plants are far more tolerant than animals of exposure to salts and metals, but highly 
elevated concentrations will result in detrimental effects, including reduced growth, 
vigour and regeneration ( seed production, viability and germination). Impaired growth 
and regeneration has been demonstrated for numerous species on the TSFs, tailings 
spillages, polluted soils and groundwater, with herbaceous species being more 
compromised than resprouting perennials and woody species. 

 
• Elevated salts and metals can also negatively affect the health of animals in many 

different ways, depending on the species, age, sensitivity, general health and diet of the 
consumer, among other factors.  Some metals, when consumed in excess, can affect 
organs and the central nervous system, cause reproductive failure or birth defects, 
and act as cofactors in many other diseases. Certain receptors may be more sensitive 
than others, depending upon species, age, sex, season, body mass, metabolic rate, general 
health, diet, behaviour, etc, with younger animals and children being generally more at 
risk than adults under the same conditions of exposure (WHO).  
 

• Elevated tissue metal concentrations were detected in the organs of wildfowl on the 
East Rand . McIntyre et al (2008a), have shown metal accumulation by some invertebrate 
groups on gold mine properties: Carabid beetles (scavengers) and Arachnids (scorpions 
and spiders).  Causality has been demonstrated under laboratory conditions in a dose-
dependent fashion by Haywood et al. (2004) for frog larval mortality in response to ARD 
and metal bioavailability. 
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• The bioaccumulation of pollutants has the potential for current and latent impacts 
of flora and fauna and on humans, including the potential for trans-generational 
(genetic) impacts upon humans and the probability that such latent impacts will 
only be identified and assessed over the next 100 to 500 years. 

 
• There is the potential that future uses of mining impacted land (footprints and 

surrounding areas) are incompatible with the safety, health and wellbeing of 
communities, which could exacerbate liabilities for mining companies and the State 
post closure. 

 
 
The Best Practice Guidelines for Water Resource Protection in the South African Mining 
Industry found: 
 

 
1. The successful assessment and prediction of ARD and AMD requires knowledge of all 

four elements (sulphides, oxygen, wtaer and bacteria). 
2. A knowledge of the type, concentration and reactivity of minerals with neutralisation 

potential, likely exposure, physical and hydrological conditions, the rate of acid 
generation, along with kinetic data is required. 

3. Changing characteristics of the pollution sources should be based on the 
geochemical reactions that take place within the mine waste residue – the rate of 
contaminant migration and the chemical signature of the contaminant plume is dependent 
on the source of the contamination, the thickness of the unsaturated zone, the nature of 
the underlying lithologies and the hydrogeological characteristics of the underlying 
aquifers. 

4. The pollution sources are still undergoing active sulphide oxidation.  The simulated 
plume concentrations may therefore underestimate the impact on the groundwater 
due to an incorrect estimate of the source concentration over time. 

 
 
It is expected that the Applicant would have taken into consideration the aforesaid findings and 
recommendations. 
 
RADIOACTIVITY 
 
I refer to Finding 26 of the Draft EIA Report whereby it was stated: 
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“Preliminary tests indicate that the tailings material has a low acid generating capacity and the 
risk of exposure to chemical substances and radioactivity is low (Metago, 2009)” and 
 
“Radio-active sources will be contained within footprint of one site.” 
 
My comments: 
 
The most important lesson learnt from the studies in the Wonderfonteinspruit is that no 
short-cuts exist which would allow certain pathways to be ignored in a study of radioactive 
contamination within these mining areas. 
 
An airborne radiometric survey of the WR and FWR was done for DWAF.  Interpretation of the 
data show many of the residential areas (Carletonville, Westonarea, Khutsong, Kagiso, 
Randfontein) fall within areas of high risk of radioactivity contamination. 
 
(Reference:  Department of Mineral Resource’s Regional Closure Strategy For The Far West 
Rand Goldfield.) 
 
I furthermore refer to the findings of the National Nuclear Regulator’s Report, entitled 
“Radiological Impacts of the Mining Activities to the Public in the Wonderfonteinspruit 
Catchment Area” since it has significant relevancy to gold mining areas within the 
Witwatersrand goldfields. 

I shall now borrow extracts from the said Report.  The extracts are in cursive typography.  
Emphasis is added.  My personal observations are in bold typography.  My personal observations 
have been advised by Dr. Graham Smith, a radiological expert of the UK.  If called to account, I 
shall submit his full comments and papers. 

·  In terms of the objectives (Page 8) of the project: 
 

“…by assessing the realistic and potential scenarios of usage of polluted environmental 
media taking into account all relevant exposure pathways…” 

From the usage of the word “Potential” it is inferred that these scenarios which 
could happen but require an event to initiate them, which itself could happen but 
may not.   An example could be discharge or seepage of AMD. “Realistic” means, it 
is inferred, things which don’t require such an initiating event, just normal 
undisturbed evolution of the situation.  

·  “The assessments of effective doses do not comprise the –called ‘air-pathways’, by which 
significant radiation exposure can occur in the surroundings of mining legacies, due to: 
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�  Inhalation of Rn-222 daughter nuclides from radon emissions of 
desiccated water storage dams (e.g. Tudor Dam) and slimes dams, 

�  The inhalation of contaminated dust generated by wind erosion from these 
objects, and 

�  The contamination of agricultural crop (pasture, vegetables) by the 
deposition of radioactive dust particles, which can cause considerable 
dose contributions via ingestion.” (Page 9) 

 

From the term “ significant” it is inferred that radiation exposure is not 
insignificant.  The Oxford Dictionary defines “significant” as “noteworthy, of 
considerable amount or effect or importance, not insignificant or negligible.”   

The Oxford Dictionary defines “considerable” as:  “ notable, important, much, no 
small”. 

·  “ During the sampling, strong dust emissions from slimes dams during wind events were 
observed.  Due to the small particle size of the slimes, particulate matter can be 
transported over relatively long distances to agriculturally used land in [this] 
surroundings.  It [has] to be mentioned that the deposition of radioactively contaminated 
dust on leafs of vegetable and forage plants can cause radiation exposures exceeding 
those from the “inhalation of contaminated dust’ substantially. 

From the aforesaid it can be inferred that this pathway can contribute 
“ substantially” to radiation exposure in comparison with inhalation of contaminated 
dust only.  The Oxford Dictionary defines “substantially” as: 

“of considerable amount, of real importance ” 

·  In terms of the conclusions of the Report (page 114): 
 

o “realistic” or “potential” exposure pathways were analyzed.   
 
It is inferred that the Report considered not merely hypothetical exposure 
pathways, but realistic exposure pathways as well. 

o “The per sample doses underestimate the potential radiation exposures of the 
public at some of the sites, if not all relevant polluted media were samples.  
Furthermore, these per sample doses do not take into account realistic or 
potential exposures  from nearby sampling points, which may cause effective 
doses of the public above those estimated for a particular sampling point. 
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o “The past and present discharges of radionuclides into the WCA as a 
consequence of mining activities can lead to considerable radiological impacts to 
the public via various exposure pathways, exceeding significantly the natural 
level and also the dose limit for the public of 1 mSv per annum, at numerous 
sites.  The incremental doses for the critical group calculated on the basis of the 
[CNS 97]/[IWQS 99] transfer factor set for “realistic” exposure pathways range 
over four orders of magnitude from about 0.01 mSv to 100 mSv per annum.” 

 

Grounded upon the aforesaid conclusion, the REALISTIC exposure 
pathways exceed significantly the dose limit for the public.   

o  “ In contrast to former studies, the scenarios ‘stay on contaminated sites’ and 
‘agricultural use of land contaminated in the past’ were included into the 
environmental impact analysis.  The radiation exposures caused by these realistic 
pathways can also lead to high incremental doses.” 

 
Regrettably, I could not access the document on the Gold Fields’ website relating to 
radioactivity.  I trust that the aforesaid findings were taking into consideration regarding the 
assessment of radiological impacts, inclusive of the radiological contamination associated with 
the re-mining or reprocessing of the 13 historic tailings dams, which are located within the 
Wonderfonteinspruit Catchment Area. 
 
AIR POLLUTION 
 
I here refer to Finding 30 of the Draft EIA Report namely that the concentrations outside the 
boundaries of the proposed site will exceed the national Standards if only a 60% reduction in 
emissions is achieved. 
 
It is important in the assessment of air pollution that the accumulative impacts be assessed.  In 
terms of the NEM Air Quality Act, the impact of all pollution sources must be taken into 
consideration.  The cumulative impacts of ArcelorMittal�and the anticipated impacts of the West 
Wits Project on the air quality in the study area ought to be taken into consideration.  
 
In terms of the Air Quality Management Plan of the West Rand District Municipality it was 
advised that: 
 
 

·  “Particulate matter is an air pollutant of concern due to its impact on human health.  Their 
particulate characteristics (Particle size and chemical composition) and the duration, 
frequency and magnitude of exposure of these pollutants determine their hazard toward 
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human health.  With the attention on qir quality focusing on health impacts, SANS 1929 
of 2005 and its amended version published in Government Gazette 31987 of 2009 
(DEAT, 2006) focuses on inhalable particulates IPM10) and not respirable particulates 
(PM2.5).  Therefore, PM2.5’s were excluded from this emissions inventory compiled as 
part of the AQMP.  Nevertheless, the impact related to these respirable particulates 
must be emphasized. 
 

·  Mine tailings dams are scattered all over the studied area.  The majority of these 
tailings dams are not properly covered and it has been reported that tailings dams 
within the area results in significant dust liberation during windy conditions.  A site 
investigation was conducted on the 9th of September 2009 and it was noted that the 
impact from tailings dams was to such an extent that visibility was significantly 
altered.” 

(Emphasis added.) 
 
The following findings and recommendations in terms of the Water Research Commission 
Report, No 1214/1/06, entitled “An Assessment of Sources, pathways, Mechanisms and Risks of 
Current and Potential Future Pollution of Water and Sediments in Gold-Mining Areas of the 
Wonderfonteinspruit Catchment and academic Reports ought to advise the Environmental 
Assessment Practitioner in his/her assessment of the risks of atmospheric pollution. 
 
Pollution related to the West Rand gold mines poses a number of hazards to surrounding 

communities.  The major primary pathways by which contamination can enter the 

environment from a mine site are the airborne pathway, where radon gas and windblown 

dust disperse outwards from mine sites.  There is currently little publicly available data on 

airborne radon and windblown dust.  However, it could be expected that the most 

hazardous areas will be those in close proximity to mine residue deposits or other large 

concentrations of radioactive material. 

Direct access to mine sites may also expose the public to risk due to direct external gamma 

radiation, inhalation and ingestion of radionuclides and chemotoxic metals, as well as the 

physical dangers inherent to mining sites.  To limit the risk due to external gamma 

radiation, the Chamber of Mines uses a guideline that each tailings deposit should have a 

500m buffer zone surrounding it, where no human settlement is allowed.  In many cases, 

within the West Rand, this guideline has not been adhered to in the development of new 
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settlements.  (Reference:  ‘Radiometric Surveying in the Vicinity of the Witwatersrand Gold 

Mines” by Henk Coetzee. Proceedings of the Third International Seminar on Mine Closure. 14 – 

17 October, 2008.  Johannesburg. South Africa.) 

Sources of emissions associated with deep level mining typically include fugitive dust 

emissions from wind erosions of stock piles, including tailings impoundments (open or 

partially rehabilitated) and open areas. Insufficient attention has been paid to the potential 

that exists for cumulative impacts given to the co-location of industrial and mining 

operations. 

A rapid survey (Moodley 1999) of the deleterious health impacts of mining, including a review 

of relevant literature and interviews with experts reinforces the findings of a series of workshops 

with South African communities affected by mining-related operations. (Reference:  Regional 

Mine Closure Strategies prepared by the Council of GeoScience for the Department of Minerals 

and Energy. ca 2009)    

These findings include the following: 

·  Air pollution is perceived to be a severe environmental externality, which could result in 

health problems that include skin and eye irritations, and cancers. 

 

Gold mine dumps, which are major generations of windblown dust, are distinctive to the West 

Rand and the surrounding environments.  Studies have shown that there are direct causal 

links between the airborne dust and occupational silicosis in gold mine workers.  (Regional 

Mine Closure Strategies – Central Rand.  Department of Minerals and Energy. ca 2009) 

The focus in recent years in South Africa has taken a new turn towards the impacts on 

communities.  Communities are now prepared to take legal measures against mining companies 

regarding the impacts of mining-related airborne dust.  In 2000 the Legal Resource Centre 

obtained an out of court settlement of R5 million over dust silicosis from Luipaardsvlei, a mining 

company that was involved in a dispute with a community in Kagiso, west of Johannesburg.  

This watershed case has established a legal precedent which could be emulated by other mining 



���

�

communities following similar paths of legal recourse (Moodley, 1999). 

The most important factor in the manifestation of adverse health effects due to dust pollutants is 

the level of exposure.  Exposure to high levels of air pollution as experience in acute episodes, 

when dispersal or removal mechanisms are ineffective, can cause death.  The health effects due 

to chronic exposures to low levels of air pollution are not as dramatic as those due to acute 

exposures.  However, even lesser and chronic exposure to dust can lead to reduced quality of life 

due to health problems.  Reliable statistics on morbidity and mortality caused by dust pollution in 

South Africa are not available, making it difficult to estimate the impact of current dust pollution 

levels on communities.  It also means that it is almost impossible to find comprehensive causal 

data that directly links chronic dust pollution health problems with dust from specific sources 

and activities such as mining. 

Another major problem is that often the windblown dust from slimes dams or soil/waste residue 

contains heavy metals and radioactive elements, toxic to human beings. 

A comprehensive radiological risk assessment performed by German physicists on behalf the 

National Nuclear Regulator, the radiological risks to the public was published in the Report, 

entitled: “Radiological Impacts of the Mining Activities to the Public in the Wonderfonteinspruit 

Catchment Area’ (2007) stated: 

“These slimes dams and rock dumps are potentially significant contributors to diffuse 

contamination.” 

Wind-blown radioactive dust particles from the slimes dams could also pose “significant 

radiation exposure” through inhalation or by contaminating agricultur al crops. 

During wind events strong dust emissions from slimes dams are observed.  Due to the small 

particle size of the slime, particulate matter can be transported over relatively long 

distances to agriculturally used land and surroundings.  It has to be mentioned that the 

deposition of radioactive contaminated dust on leafs of vegetables and forage plants can 

cause radiation exposures exceeding from the “inhalation of contaminated dust”  

substantially being in the order of dose contributions to the so-called “water pathways”.  
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Thus the estimation of dust inhalation doses, may be insufficient for assessing the 

radiological impacts caused by wind erosion from slimes dams.  Airborne pollutants have 

the potential to affect the general wellbeing and livelihood of communities, as well as 

degrade the surrounding environment. �

In terms of the findings of the Department of Mineral and Energy’s Summary of the Regional 

Closure Strategy for the West Rand Goldfield it was found: 

 

The gold ores of the Witwatersrand contain appreciable concentrations of uranium and its 

radioactive progeny. Mining has resulted in the dispersal of radioactive material into the 

environment via windblown dust, waterborne sediment and the sorption and precipitation of 

radioactivity from water into sediment bodies. 

Little information is available regarding windblown dust. Local community members have 

expressed the concern that the dust could represent a risk due to its chemical and radiological 

toxicity. The lack of information has been identified as a serious information gap and the need 

for a comprehensive credible monitoring programme is highlighted. 

At present, policies pertaining to mining waste and mine water management pay little attention 

to the short-term and long-term impacts of mining activities on human health.  

 

o Currently, the only health-related concerns that are addressed by the legislation pertain to 

occupational health and safety of mine workers themselves, ignoring off-mine populations.  

 

o Health impact assessments conducted prior to the establishment of a new mining facility 

tend to be environmentally focused as part of the EIA but are often superficial and reactive in 

nature.  

 

o No high-confidence epidemiological studies of off-mining populations have yet been 

done, and so there are no baseline data to which to compare changes in a population’s health 

over time. 
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The Water Research Commission Report 1214/1/06, entitled “An Assessment of Sources, 

pathways, Mechanisms and Risks of Current and Potential Future Pollution of Water and 

Sediments in Gold-Mining Areas of the Wonderfonteinspruit Catchment” found: 

 

In addition to the aqueous pathway uranium can also be transported via the atmosphere, e.g. as 

windblown dust from slimes dams and in gases like radon as a product of the radioactive decay 

of uranium.  

 

Because of the extremely long half-life of the major isotope of natural uranium U238 (4,7 billion 

a) compared with the temporal scope of this study, changes in the uranium concentration due to 

its radioactive decay and the migration of daughter products can be neglected.  

 

Particulate uranium represents an inhalation source for humans, the extent of which is dependent 

upon concentration and particle size. For particulate uranium to be an inhalation hazard to 

humans, the particulates must be in the size range of 1–10 � m(ICRP, 1979). 

 

Resuspension into the air can be an inhalation source even after the plume or source has 

disappeared.  

 

The health effects of uranium particles inhaled: 

 

·  Small particles are carried by the inhaled air stream all the way into the alveoli. Here the 

particles can remain for periods from weeks up to years (ICRP, 1994; NCRP, 1997), 

depending on their solubility.  

 

·  Highly insoluble uranium compounds may remain in the alveoli, whereas soluble 

uranium compounds may dissolve and pass across the alveolar membranes into the 

bloodstream, where they may exert systemic toxic effects. In some cases, insoluble 

particles are absorbed into the body from the alveoli by phagocytosis into the associated 

lymph nodes. 
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·  Larger particles, being more susceptible to gravitational forces, tend to deposit higher in 

the respiratory tract. They are cleared from the respiratory tract by the formation of 

mucous, which is swept up into the mouth, and expurgated or swallowed into the 

gastrointestinal system. The latter fate of the particles is converted from the pulmonary 

system to the gastrointestinal system. The gastrointestinal system is more chemically 

aggressive than the pulmonary system, and uranium compounds that wouldn’t dissolve in 

the lungs may become systemically available due to chemical dissolution in the gut. 

 

·  Acute pulmonary effects have, however, been ascribed to chemical toxicity as opposed to 

radiotoxicity of uranium in observations of experiments with rabbits (Morris et al., 1989).  

 

·  However, “insoluble” particles (ICRP type S) may reside in the lungs for years, causing 

chronic radiotoxicity to be expressed in the alveoli. 

 

And 

“In addition, fine windblown-dust from adjacent slimes dams is frequently flushed into 

stormwater-drainage systems. Concentrating dust from large surface areas in comparably small 

drainage channels often results in outlets of stormwater-drainage systems being a significant 

point source for discharging contaminated sediments into streams (Winde, 1996). Assuming for 

the whole Wonderfonteinspruit catchment a total area of some 50 km² of sealed surface in the 

vicinity of slimes dams on which in the course of a year a dust layer of only 1-mm thickness is 

deposited and entirely flushed into the stormwater- drainage system, a sediment load of 

approximately 100 000 t/a would result. With slimes material containing on average 100 mg/kg 

uranium, stormwater-drainage systems discharge about 10 t uranium per year into nearby 

streams. This is about the same amount of uranium that the Wonderfonteinspruit received in 

dissolved form from point sources (mine effluents) and that is released via seepage from slimes 

dams respectively. While 50 km² might be slightly overestimated, the assumed thickness of 1 mm 
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dust deposited over a whole year is certainly too little, considering that dust concentrations of up 

to 3 700 mg per m³ of air were reported from areas adjacent to slimes dams of the East Rand 

during a windy day. With an average density of dry slimes of about 1,8 g/cm³ (less than the 

density of a single particle due to the pore space remaining between compacted spherical 

particles) a single event with such dust concentration already results in a layer of slimes dust of 

about 2 mm thickness. Even without having exact numbers for the Wonderfonteinspruit 

catchment, this illustrates that stormwater-drainage systems may constitute an important source 

of uranium pollution.” 

 

 
Significant dust fallout from the existing tailings dam/s of Kloof has been reported on by 
landowners within the area.  It is imperative that the future management by the Applicant of the 
air pollution from the proposed CTSF will be more responsible. 
 
HEALTH IMPACTS 
 
It should not be omitted that the prevalence of cancers within the study area is unnaturally high.   
 
A research project by the North West University (Vaal River Campus) is currently being 

conducted and an academic paper, entitled “Potential health effects from gold and uranium 

mining activities in the Leeuspruit catchment, Randfontein, South Africa – a case study” is in the 
process of being finalized for publication in the NWU Transdisciplinary Journal.  I am one of the 
co-authors of the paper. 
 
Of particular concern is that fact that Uranium levels in the Wonderfonteinspruit Catchment Area 
are comparable to those detected in the Northern Cape which had been geostatistically linked to 
abnormal haematological values related to increased incidences of leukaemia observed in 
residents in the area.  (Reference:  “Uranium Pollution of Water Resources in Mined-Out and 
Active Goldfields of South Africa – A Case Study in the Wonderfonteinspruit Catchment On 
Extent and Sources of U-Contamination and Associated Health Risks” by Frank Winde.) 

The recent findings of the health impacts of Uranium have relevance. 
 
Uranium (U) is a natural, radioactive and toxic heavy metal, which is unavoidably taken up with 
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solid and liquid food. Mammals have a particular high sensitivity to uranium. Once the uranium 
is in the organism, it is transferred to the extracellular fluids and transported through the blood to 
other organs. Historically, uranium has been considered both a radiological and also a ‘heavy 
metal’ poison, following calcium in its distribution within the body, i.e. building up in bone, and 
with the principle target for toxicity being the lung and the kidney. More recently, it has been 
shown that uranium also targets the brain (ENVIRHOM 2006). The dangers arising from the 
biochemical toxicity of uranium are generally considered to overweigh the risks from its 
radioactivity.  (Reference:  “Advanced Biochemical and Biophysical Aspects of Uranium 
Contamination” by Chris Busby and Ewald Schnug.  2007) 
 
Data from animal experiments as well as epidemiological data now suggests that U may also be 
genotoxic (causing DNA damage related to cancer) and immunotoxic (weaken the immune 
system) and disrupt hormone balances by mimicking estrogen at levels below currently existing 
drinking water limits.  This is of particular concern since drinking water limits for U in South 
Africa are well above international standards. (Reference:  “Uranium Pollution of Water 
Resources in Mined-Out and Active Goldfields of South Africa – A Case Study in the 
Wonderfonteinspruit Catchment On Extent and Sources of U-Contamination and Associated 
Health Risks” by Frank Winde.) 
 
 
 
The world has entered into a nuclear renaissance epoch. Many countries are choosing nuclear 
power as an effective component of their energy supplies, in order to develop their national 
economies. As part of this program of nuclear power development, the mining industry within 
the Witwatersrand Area plans to increase uranium production and to improve supply from re-
mining and reprocessing of historic gold- and uranium tailings dams. The Gold Fields’ West 
Wits Project authenticates this statement.  
 
A corollary of these developments ought to result in the placing of high priority on 
environmental and human health protection. Special attention should be paid to assurance of 
radiological protection of the public living nearby such facilities. Much can be learned about 
how to achieve the necessary level of protection by analyzing the impact of the historic and 
existing uranium mining industry on human health and morbidity of its personnel.  

Having in mind the need to perform an appropriate threat assessment to determine priorities, and 
taking account of scientific developments internationally, an epidemiological research is 
considered essential to the understanding and management of the environmental and human 
health consequences of gold and uranium reprocessing and re-mining. (Reference:  “Radiation 
protection of workers from uranium mines and the public living nearby uranium mining and 
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milling facilities” by Mikhail Kiselev, Nataliya Shandala, Galina Gneusheva, Vladimir 
Romanov, Graham Smith, Alex Titov, and Natalia Novikova.) 

 
REHABILITATION OF FOOTPRINTS 
 
I recur to the Chamber of Mines’ Guidelines on the Rehabilitation of Mined Land which I have 
before put in my comments.  It is trusted that the Applicant will adhere to these guidelines since 
while we are agreed that the existing tailings dams are poorly placed, poorly constructed and 
poorly managed, it seems reasonable to believe that if the footprints of 13 tailings dams are not 
adequately rehabilitated that, on the whole, the current situation will be more preferable that the 
future situation. 
 
It should not be passed over that re-mined footprints cannot be utilised for residential 
developments or agricultural use.  I here refer to Finding 23 of the EIA Report, whereby it is 
stated:  “ It is understood that seven of the TSFs occur on dolomitic outcrops and that it reduces 
the potential land capability options” and to the peer reviewed academic treatise, entitled “Land 
Use after Mine Closure – Risk Assessment of Gold and Uranium Mine Residue Deposits on the 
Eastern Witwatersrand, South Africa” by M. W. Sutton et al. (Mine Closure Seminar. 2008), 
whereby it was found: 
 
 
“With the curtailing of gold mining on the Witwatersrand, mining land is being redeveloped.  
However, inappropriate developments, such as houses or farms, on MRD [mine residue 
deposits] footprints and other contaminated sites could result in liabilities for the public and the 
closing mines.  Avoiding built developments altogether and vegetating MRDs and footprints with 
unsuitable plant species, such as those for pastures and playing fields can also increase risk 
through the creation of attractive nuisances.  These encourage use by potentially vulnerable 
receptors such as grazing livestock and children.” 
 
 
I furthermore refer the Applicant to Appendix 15 of the aforesaid Guidelines.  It is entitled 
“Legal Compliance Framework for the Rehabilitation of Mined Land.”   
 
The key components of these guidelines are inter alia: 

·  Make safe and econtaminate all hazardous material locations 
·  Landform recreation 

�  This should allow the pre-mining proportions of land capability classes to be 
recreated, while also meeting water management requirements. 
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�  Reshaping should be done taking into account surface water drainage and erosion 
risk considerations.  In addition water balance issues must be addressed.   

·  Soil replacement 
�  Soil horizons should be replaced in the same sequence in which they were 

historically dismantled.  Thus, the usable subsoil material is replaced on the 
reshaped spoil, the underlying topsoil material is replaced next, and finally the 
surface soil is replaced to return the seed bank and ensure natural revegetation 
with the species that were originally in the area. 

�  Soils should be replaced by shovel and truck. 
�  Running over the lower layers with heavy equipment should be minimized. 
�  Compaction must be minimized during smoothing of replaced soils by using 

dozers rather than graders. 
�  Following placement, all soils should be ripped to full rooting depth. 
�  Where natural revegetation is not possible, the soils should be tilled to produce 

seed-bed suitable for the plant species selected for seeding. 
·  Soil amelioration 

�  Replaced soils require both physical and chemical amelioration. 
�  Topsoil and subsoil will impoverish the material. 
�  Deposited soils must be ripped to ensure compaction is reduced and 

ripping must penetrate through soil into the underlying overburden 
materials. 

�  Soil fertility must be restored. 
�  Soils should be analysed for plant nutrient content 
�  Fertiliser should be applied to raise soil nutrient content to the desired 

level. 
�  Rates of fertilizer to be applied frequently exceed normal agricultural 

dressings. 
�  Immobile fertilisers should be incorporated into the plant rooting zone. 
�  Maintenance dressings of fertiliser should be applied annually until the 

fertility cycle is restored. 
·  Dealing with problem areas: 

Soil Acidity 

Soils of footprints are affected by acids either by leaching with highly acid waters or by 
capillary action which raises the acidity from underlying sulphide containing materials 
upwards through the overlying soil profile.   Capillary breaks between the offending acid-
generation horizon and the overlying soil material, i.e. encapsulating the acid-generating 
material or introducing a gravel or coarse sand layer which will prevent the upward 
movement of the acid water.  Where suitable materials for a capillary break are not 
available, heavy applications of lime must be spread on top of the acid-generating 
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materials to neutralize the acidity raised by capillary action. 

Severely acidified soils can be treated with limestone.  However, for this limestone to be 
effective, it has to be incorporated throughout the acid soil horizon.  There is no leaching 
of lime downwards.  Accordingly, the entire thickness of acidified soil has to be mixed 
with the applied lime.  This should be done by deep ploughing. 

After liming the affected areas usually suffer from mineral imbalances.  In particular, 
trace element deficiencies arise due to these elements having been leached from the soil 
by the acid water and due to the immobilizing effect of the pH rise resulting from the 
heavy applications of lime on the small amounts of these trace elements that remain after 
acidification.   

Metal toxicities 

Soils of the footprints of reprocessed tailings dams will be naturally high in cadmium, 
cobalt, arsenic, zinc, copper and uranium.  While plant availability of these toxic 
nutrients can be manipulated to some extent by the application of other chemical 
ameliorants, it is usually the case that simple chemical amelioration cannot correct the 
situation.  However, it is usually possible to obtain a vegetative cover by use of plant 
species that are tolerant to an excess of the particular metal concerned. 

·  Revegetation and biodiversity re-establishment 
�  Species selected for rehabilitation should meet the biodiversity objectives. 
�  Rehabilitation species selection must be based on practical considerations. 
�  Appropriate methods should be used for vegetation establishment. 
�  Planting should be done when climatic conditions are most likely to ensure 

success. 
�  Where specialised biodiversity objectives occur, each situation differs and general 

guidance is worthless.  An expert must be consulted. 
�  Only species that are well adapted to local climatic conditions must be used. 
�  Perennial species should form the basis of any revegetation programme. 
�  At least one species used must provide rapid and dense ground cover during the 

establishment season. 
�  Species selected must be tolerant of the adverse soil conditions present. 
�  Good quality planting material or seed must be readily available. 
�  Local experience regarding the establishment and maintenance of the species 

selected is important. 
�  Preferred species should have a larger biomass and prolific root system. 
�  As areas of rehabilitation expand, maintenance costs increase.  Provision must be 

made for these increased costs. 
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·  Rehabilitation monitoring 
Vegetation maintenance requires regular application of plant food, either in the form of 
inorganic fertlisers or manure, until the natural fertility cycle has been restored.  This may 
take several years to achieve. 

The objectives of rehabilitation are: 

·  What the affected community wants, the affected community gets – that is, the key focus 
is on providing the end product requested by the affected communities, reather than 
focusing on the previous status quo; or 

·  Restoration of previous land use capability – the original thought process in the South 
African context, because mining often occurs on land with high agricultural potential. 

·  No net loss of biodiversity – the focal point in the ICMM/IUCN dialogue sponsored 
guidelines for mining and biodiversity and of many mining corporate policies.  It is 
appropriate to here note that GoldFields is a member of the ICMM (International Council 
of Mining and Metals). 

 
 
 
CTSF LINING 
 
I refer to Finding 15 in the Executive Summary of the Draft EIA Report, whereby it is stated that 
liners do not contain all contaminants forever. It is furthermore stated that “one needs to 
calculate the risk associated with tears, incorrect placement, folds, and duration of the liner into 
the equation”. 
 
We do not dissent from this statement, however, honesty dictates that the Applicant concedes 
that the main consideration not to use clay or PVC liners is an economic rather than a technical 
one. 
 
CURRENT STATUS OF VAAL BARRAGE CATCHMENT AND THE LEEUWSPRUIT 
CATCHMENT AREA 
 
Since the proposed CTSF will impact upon the Vaal Barrage Catchment and upon the 
Leeuwspruit Catchment Area it is important to consider the current status of these catchments. 
 
I now quote from official public domain and peer reviewed academic reports. 
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VAAL BARRAGE CATCHMENT 

• The total length of river frontage affected by contaminated seepage (Klerksdorp gold 
field) is in excess of 20 km 

• The total volume of seepage – 73,1Ml/day 

• This equates to a salt load of approx 211 t per day 

• 121 t per day of sulphate enters the Vaal River system 

(Reference: Mine Waste Solutions Project Number: SJM.B.06.272) 

• It is clear that mining operations, even after they have been discontinued, are still having 
a major impact on the water quality in the Vaal Barrage catchment, to the extent that it 
can no longer be compared with other natural water systems. 

• The underlying problems of this catchment are largely due to heavy metals. 

• Human Cell Test (HCT) shows that 17% of the sites were persistently cytotoxic, only 
21% of the sites showed no evidence of cytoxicity at any time. 

• This suggests a failure on the part of those agencies responsible for the enforcement of 
existing regulations and is an unacceptable situation, bearing in mind that source water 
from this survey area impacts directly upon the Vaal Barrage, a national water resource. 

• Such deposits pose long term health and environmental risks. 

(Reference:  Monitoring Environmental Water for the Presence of Toxic Agents: A Pilot Study in 
the Vaal Barrage Catchment.  JM Whitcutt et al.  WRC Report No. 1397/1/07) 

• Recent studies have indicated that four gold mines (Grootvlei, DRD, WAGM and ERPM) 
are contributing as much as 26% of the salt load entering the Vaal Barrage by way of 
their point source discharges. 

• It has further been estimated that this salt load is contained in only 5% of the flow. 

• The highest cost burden of combating salinity is currently being carried by the household 
sector and not by industry as might be expected. 

• The polluter pays principle is based on the internalisation of externalities and therefore is 
central to the equitable resolution of pollution costs currently being borne by the end 
user. 

(Reference:  “An Economic and Technical Evaluation of Regional Treatment Options for Point 
Source Gold Mine Effluents Entering the Vaal Barrage Catchment.”  R. Pilson et al.  WRC 
Report No 800/1/2000) 
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LEEUSPRUIT CATCHMENT 

The Gauteng Department of Agriculture, Conservation and Environment found that: 

“The water quality results significantly exceed both irrigation and livestock water quality 
requirements for a variety of parameters.  The cumulative impacts of the new shaft and plant 
should be discussed, and the contribution determined.   

There is no discussion regarding mitigatory measures to combat the already compromised 
water.  Any possible further contribution to the deterioration of the water quality in the area 
should be regarded as significant.  

Noting the findings of the document “Comparison of the Leeuwspruit water quality upstream 
and downstream indicates possible contamination from tailings dam seepage.  Sulphate, 
manganese and uranium are the main parameters of concern.”   

The continued and increased use of these tailings dams without relevant mitigatory measures 
being implemented is concerning, this concern is exacerbated by the fact that this water is used 
for crop irrigation as well as for drinking water for livestock.  The document also makes 
reference to abstraction for drinking and domestic purposes.”  

(Reference: Addendum to the approved EMPR for South Deep Mine , (GDACE Reference 
Number:  GAUT 003/01-03/102/GN/W/ML/ME/A) 

In response to a compliant received from Ms. Mariette Liefferink of the Federation for a 
Sustainable Environment, South Deep Mine commissioned African Environmental Development 
to investigate the possibility that the mine had caused pollution to the borehole water and the 
dam on Portion 48 of the farm Kalbasfontein 365 IQ within the Leeuspruit Catchment Area. 
(2009) 

It was found:  

·  The chemical samples showed that there is a definitive “fingerprint” of mining activities 
in the water of the Leeuspruit and also the borehole on Portion 48.  

·  ...The toxicity of water ...could probably also be considered safe for humans to drink over 
a relatively short period of time. It does, however, not indicate any long-term health 
effects. 

·  The radiation analyses,... as a result of gold mining activities in the catchment of the 
Leeuspruit upstream from Portion 48, the radiation activity, resulting from solids 
containing radionuclides discharged into the Leeuspruit, has been elevated in the water 
in the borehole on Portion 48.  

·  The analyses of the sediment samples from the dam in the Leeuspruit, however, indicated 
that significant radioactive wastes (as well as other mining-related wastes) have 
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accumulated over the lifespan of the mines in the catchment upstream from Portion 48.  

·  However, none of the naturally occurring radionuclides of uranium and thorium and 
their progeny, except for radon, produced activities exceeding 0.5 Bq/g 

·  The chemistry as well as the radiological analyses of the water samples from the 
borehole alongside, and the dam in the Leeuspruit on Portion 48, as well as the sediment 
samples from the dam floor in the Leeuspruit, proved beyond any doubt that the 
contamination in this stream is caused exclusively by gold mining activities upstream 
from Portion 48. 

·  The water will, however, cause periodic or permanent discomfort due to more-frequent-
than-normal diarrhoea and will also have a bad taste to people unaccustomed to 
drinking this water.  

·  The sediment samples from the dam in the Leeuspruit on Portion 48, does also indicate 
that there is a potential threat to people as, although the sediment itself is not consumed 
by people, the potential for release of substances contained in this sediment, which may 
result from changes in the water conditions, is a reality and could result in the liberation 
of radioactive and chemical material back into the water of the Leeuspruit and 
subsequently also into the aquifer underlying this stream.  

• It was further established that two mines (South Deep and Ezulwini Mines) had been 
historically responsible for discharging sub-standard water into the Leeuspruit; “sub-
standard” meaning not in compliance with the SA Water Quality Guidelines for Domestic 
use (DWAF 1996), upstream from Portion 48 with the potential of also contaminating 
borehole water taken from aquifers associated with the Leeuspruit.  

• In 2001 a liability apportionment exercise was carried out and it was established that for 
the period 1986 to 2001 (i.e. up to the time the two mines split into two separately owned 
operations), South Deep Mine had been responsible for 43% of the contaminant load 
discharged into the Leeuspruit, while Ezulwini Mine had been responsible for the rest. 

• The chemical analyses, established that the activities of the two mines upstream in the 
Leeuspruit had impacted upon the water quality in the borehole on Portion 48. The 
Sulphate, Electrical Conductivity (EC), Magnesium and Manganese levels were 
elevated above the Class 0 standard of the SANS 241 standard, while the Ammonium 
concentration was also elevated.  

• Some of the determinants, such as the EC and sulphate and manganese concentrations, in 
the borehole and river water would undoubtedly produce a terrible taste and 
determinants such as magnesium and sulphate would cause diarrhoea in non-
acclimatised individuals.  

• As far as the chemical analyses of the sediment samples from the dam in the Leeuspruit 
are concerned; the high amounts of gold and uranium in these sediment samples 
confirms beyond any doubt that gold mining activities in the catchment of the Leeuspruit 
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is responsible for the sediment found in the Leeuspruit.  

(Emphasis added.) 
 
 
CONCLUSION 
 
In conclusion, I think it relevant to refer to the expert opinion of Professor Dugard regarding the 
Khulumani litigation currently before the US Court of Appeals in New York. That litigation 
involves claims on behalf of apartheid victims for reparations from corporate defendants. 
 
The expert opinion expressed by Dugard and others is that jurisdictions around the world now 
accept the principle of corporate criminal liability, in one form or another. The classic civil law 
doctrine, that only individuals may be criminally responsible, is now outmoded, they say, and, 
moreover, many international treaties envisage corporate liability. The argument continues that 
numerous experts in the field insist that corporations should not be permitted to flout human 
rights laws with impunity. Their conclusion is that "‘ the general principles of law recognised by 
civilised nations', international instruments [including various Security Council Resolutions], 
and customary international law, all recognise corporate responsibility in principle". 
 
In view of the aforesaid, it is sincerely trusted that Gold Fields too will in its application for its 
West Wits project, subscribe to the UN Global Compact Principles, inter alia: 

1. The support and protection of internationally proclaimed human rights,  
2. The precautionary approach to environmental challenges, 
3. Undertake initiatives to promote greater environmental responsibility, 
4. Encourage the development and diffusion of environmentally friendly technologies 
 

And the global ethics of the Earth Charter, namely: 
 

1. Respect Earth and life in all diversity 
2. Care for the community of life with understanding, compassion and love 
3. Build democratic societies that are just, participatory, sustainable and peaceful 
4. Secure Earth’s bounty and beauty for present and future generations 
5. Protect and restore the integrity of Earth’s ecological systems, with special concern for 

biological diversity and the natural processes that sustain life 
6. Prevent harm as the best method of environmental protection and where knowledge is 

limited, apply a precautionary approach 
7. Adopt patterns of production, consumption and reproduction that safeguard Earth’s 

regenerative capacities, human rights and community wellbeing 
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8. Advance the study of ecological sustainability and promote the open exchange and wide 
application of the knowledge required 

9. Eradicate poverty as an ethical, social and environmental imperative 
10. Ensure that economic activities and institutions at all levels promote human development 

in an equitable and sustainable manner 
11. Uphold the right of all, without discrimination, to a natural and social environment 

supportive of human dignity, bodily health and spiritual well-being, with special attention 
to the rights of indigenous peoples and minorities 

12. Strengthen democratic institutions at all levels, and provide transparency and 
accountability in governance, inclusive participation in decision-making and access to 
justice 

�
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